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This report presents the program of economic research and training 
at each of the four international research centers: the International Rice 
Research Inatitu’ie (IRRI) in the Philip$nes, the International Center for the 
Improvement af Maize and Wheat (CIMMYT) in Mexico, the International Center 
for Tropical Agriculture (CIAT) in Colombia, and the I.&ernational Institute 
for Tropica: Agriculture (IITA) in Nigeria. 
The ‘interrxational centers represent an institutional innovation in the 
organization and conduct of scientific research in the Aold of agriculture. 
The emphasis on intertdisciplinary collaboration and exchange of ideas in the 
development and introduction of new technology is a major feature of their 
approach, Among the social science disciplines, economics has received 
initial. emphasis. One or more economists are members of the senior staff 
<at alil four Centers. Aithough much of the research undertaken by Center 
economists has dealt with social issues, the degree to which economics has 
been integrated with other social science disciplines varies from one center 
to another o 
The following four :;cctions of this report describe the activities under- 
taken by the ecoila.ti, .3 ccc, at eech of the Centers. The objective is to describe 
for each Center the program, the accomplishments, and the future directions 
for research and training. Tie program is in most cases still very much in 
the formative stage. Qlfy IRRI, with ten years of experience, can talk about 
a “history” of research. 
. 
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Tne fifth and final section of the report presents a brief statement 
of objectives and problems common to economic research and training at 
an international center. This section was formulated at the first meeting 
df economists from each of the Institutes held at CIMMYT on Nov. 1-5, 1972. 
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I. THE ECONOMICS PROGRAM AT IRRI 
Agricultural economics was established at IRRI as one of the 
regular rjepartments of the ?nstitute. An agricultural economist .has been 
on the senior staff almost from the beginning. In 1968 the Agricuitural 
Engineering Department established a position for an economist as a part of 
a US/AID contract in mechanization. In 1970 the International Development 
Research Centre of Canada assigned an economist to work with the Multiple 
Cropping Project. A second regular senior staff position was added to the 
Agricultural Economics Department in 1972. 
There are, at present, four economists at the Institute: two in the 
Department of Agricultural Economicsp one in Agricultural Engineering, and 
I/ one in Multiple Cropping. - One of the economists ,in the Agricultural 
Economics Department has a degree in engineering with a major in water 
hydrology, and a minor in economics. The economist assigned to Agricultural 
Engineering has an undergraduate degree in agricultural engineering. The 
economist in Multiple Cropping has strong practical experience in agronomy. 
Both the previous training and experience of the staff and their 
organization within the Institute are somewhat unconventional, However, this 
has proved to be a very satisfactory means of achieving substantial interaction 
between economics and other disciplines in an Institute which has a high 
degree of depart mental autonomy. 
-. 
&/ Randolph Barker and Thomas H. Wickham (Agricultural Economics), 
Bart Duff (Agricultural Engineering), and Gordon Banta (Multiple Cropping). 
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There is no sociologist at the Institute. We have been fortunate to 
have I;r. Geiia ‘I?. Castiilo, a well-known rural sociologist at the University 
The Research Program 
Prior to the introduction of the high yielding rice varieties, a base 
was built of information and knowledge relatin, F to the economics of rice 
production and rice technology. Guring this period, researchers examined 
available macro data, analyzed experimental results, and conducted surveys 
on neighboring farms. A close link was developed with agronomy and engi- 
neering, and a number of agro-economic experiments were conducted within 
the Department. 
The introduction and spread of the high yielding rice varieties brought 
a. shift in research emphasis. First, the investigation of factors constraining 
the growth in rice yields was intensified, with emphasis placed on developing 
an approach for measurin g and analyzing the multitude of factors influencing - 
f,ar m yields . . Second, a strong prosram in water management research was 
d.eveloped. From the very beginning, economic studies at IRRI have shown 
that irrigation and water management are major constraints to the adoption of 
improved technology., Third, an inter-regional project was organized in 
cooperation with the University of the Philippines, College of Agriculture and 
thirteen other institutions in Asia to investigate the impact of the new rice 
technolo,gy through a series of village level studies. 
* 
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The addition of economists in Agricultural Engineering and Muttiple 
Cropping has added further dimension to the program. Research has iden- 
tified the impact of the new technology on employment and the need for 
specific kinds of mechanization. A link is being forged between the demand 
for improved mechanical technology, the engineering design stutdies currently 
underway at IFRI, and local manufacturing capacity. 
The objective in multiple cropping is similar to our research in 
identifying the constraints to new technology, i.e., the emphasis is placed on 
assessing the impact of technology in the context of a whole farm, given its 
specific agro-climatic and socio-economic environment. Whether dealing with 
a single crop or many crops, analysis of the complex relationships between 
multiple factors hopefuiiiy will point to critical constraints and areas of high, 
potential for further research. The first consideration is data which defines 
the complex set of input-output relationships, This is being obtained in 
multiplex cropping by combining farm level studies with further research at 
the experiment station. 
One of the most challenging problems is that of extending the impact 
of the economics program over the entire rice-growing region. The problem 
is not confined to economics alone, but is encountered by all disciplines at 
i 
Wernational research centers to a greater or lesser degree. The problem 
for economics is more difficult because a diverse socio-economic environment 
is superimposed on a diverse agro-climatic environment. 
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it has been our experience that the approaches and concepts used 
jn the advanced countries require considerable modification to be useful in 
the developing world. We have found it desirable to undertake research to 
test concepts and obtain understanding of the situation: in “our own back 
yard” (i.e. , the Philippines) before extending the program to other countries. 
Since we have very limited resources with which to conduct our own research, 
we must rely upon our experience, knowledge, and credibility to encourage 
others to undertake research elsewhere, and to assist them in obtaining 
financial support. 
Areas of Research Emphasis 
In this section we describe briefly the nature of the work and the 
results in six major areas of research emphasis in agricultural economics. 
Publications and conference proceedings related to these areas of emphasis 
are presented at the end of this chapter. 
Sources of output growth 
Initially, a framework was developed to analyze historical and 
potential sources of output growth. A series of studies utilized this frame- 
work to analyze historical trends and regional differences in rice production, 
area, and yield in the Philippines, Thailand, and Taiwan, These studies 
confirmed the hypothesis that the yield differences among major rice producing 
areas prior to 1985 reflected variations in environmental factors under which 
rice is grown (primarily soil, season, water, and weather differentials), 
rather than differences in variety and cultural practices. 
. 
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The subsequent development of productivity ‘indexes for the growth 
iof Philippi.ne a griculture has made it possible to examine the Philippine case 
in more detail. These’ studies showed the shift in resource use caused by 
the closing of the land frontier in 1960, and have emphasized the need for 
,technology to increase land productivity. They also revealed imbalances 
(created by the emphasis on food grain technology. 
More recently, the world wide trends in output growth and productivity > 
of the major food grains -- rice, wheat, and maize -- were examined jointly 
by economists at IRRI and CIMMYT. These studies of output growth are 
particularly important in providin g a broad. perspective within which to view 
tour research effort. 
Rice supply, demand, and price behavior 
Rice price policy is an important issue in most Asian countries. 
Efforts to maintain rice prices at relatively low levels to consumers compete 
with efforts to offer farmers greater economic incentives. Studies were made 
of price structure and supply and demand forces for rice and corn in the 
Philippines. 
The supply response studies showed that prior to the introduction 
high yielding varieties, farmers responded to changes in price primarily 
through changes in the hectarage planted. Although the price elasticities of 
ynectarage response for rice were relatively low, the impact of a price change 
- on marketed surplus could be very substantial in some regions of the country. 
An analysis of domestic retail and farm rice prices in severai 
Asian countries showed the wide variation in government price policies. 
The policies of the export oriented countries are likely to discourage the 
introduction of the new rice technology and the use of modern inputs. 
- Productivity and efficiency in rice production 
A major focus of the biological research at the Institute is the 
development of new varieties or new practices designed to increase rice 
. ‘output or to ‘reduce the cost per hectare of producing rice. We have i 
examined the profitability of the adoption of v&ious practices through the 
analysis of experimental results and have studied the adoption of new 
varieties and practices by farmers through a series of farm surveys. 
A basic complementarity exists between yield response to fertilizer 
and the Level of weed control achieved through land preparation, hand 
weeding, or the use of herbicides. Despite the increase in the amount of 
weeding on many farms I the failure to adopt adequate weed control methods 
in conjunction with additional fertilizer inputs is a major obstacle to 
increased rice production in many areas. On the other hand, the !.evel of 
insect control normally used at the experiment station is too costly for the 
farmer, and knowledge of appropriate farm level insect and disease control 
measures 9 other than the use of resistant varieties, is almost completely 
lacking in rurai areas. 
We have found that traditional farm surveys have not enabled us to 
pinpoint all of the constraints to increased rice production. We are testing 
I -s- 
a new research methoctology which involves an intensive measurement of 
soil. and climatic factors and farm practices on a selected number of farm 
fields throughout ‘the growing season. Our objective is to determine the 
degree to which low yields can be attributed to management factors over 
which the farmer can exercise some control, as opposed to environmental 
factors which are uncontrollable or can be controlled only by group action. 
Our ‘ultimate objective is to combine our findings with those of other 
departments to develop a model through whieh we can estimate the probability 
. . 
of ,a given yield and a given return under specified growing conditions. We 
hope also to devetop a simplified procedure that can be used by extension 
personnel to identify the major constraints to increased rice yield. 
Water management 
Water management and control have long been critical elements in 
the agricultural development of monsoon Asia. The introduction of the high 
yieiding varieties has further enhanced the interest in this area for several 
reasons. First, it is obvious that those who have benefited most from the 
“green revolution” are those on the better irrigated lands. Second, the 
achievement of self-sufficiency will necessitate the diversification of agricul- 
ture, the next step in the modernization process3 and this wiI1 require water 
controt. Finally, the agricultural sector ‘in many of the developing coua’iries 
will be under increasing pressure to absorb labor by raising the productivity 
- 
of a limited land area. Expanded irrigation and improved water control 1 
provides an excellent opportunity for increasing the productivity of both land 
and labor. i 
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1 Over the past five years we have supported water management 
reisarch in a number of ways. First, we have provided professional 
guidance and in some cases, monetary support for research projects being 
undertaken at the University of the Philippines College of Agriculture in 
both Engineering and Econo~tics. Second, we made provisions for a member 
Of 
at 
of 
the Agricultural Economics Faculty, UPCA, studying for a Ph.D. degree 
Minnesota, to undertake his thesis research related to the management 
gravity irrigation systems in the Philippines. Third, we have undertaken 
research of our own on the IRRI experimental farm to understand more 
clearly the yield response of rice to varying amounts of water application. 
Finally, in 19’72 we added a senior staff member to our program to concen- 
trate specificaliy on water management research. 
It is our belief that the water management problem must be attacked 
in an inter-disciplinary manner combining technical with socio-economic 
research. We are also of the opinion that to make an impact, water 
i 
management research should deal directly with the management of irrigation 
systems and problems associated with the delivery of water to the farmers’ 
fields, As a consequence, our research program and activities in this area 
are closely coordinated with the Philippine Governmentls National Irrigation 
AdmMstration which is responsible for the maintenance and operation of 
the major gravity irrigation systems. 
A water management conference was held on Ccc. 11-14, 1972, 
with participants from five countries in Asia, Papers were presented on 
- agronomic, economic, engineering 9 and sociological aspects of the problem. 
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Labor utiiization and mschanization 
There has been considerable concern about the effect of the adoption 
of the new technology on mechanization and employment. Increased tractor 
use has led to a reduction in Labor requirements for land preparation on 
many farms, but this has been more than offset by increased labor use par- 
ticularly f?r weeding and harvesting. Althoigh the increase in tractor use 
occurred almost simultaneousfy with the introduction of the high yielding 
varieties, government policy has been more important than new technology in 
encouraging tractor sales. The adoption of a $5 million World Bank loan for 
mechanization resulted in a rapid increase in tractor sales. Cevaluation of 
the peso just at the tixne a new loan for $12.5 million was being negotiated 
resulted in at least a temporary decline in sales. 
Although the adoption of tractors does reduce the labor req irement 
for land preparation, it is also obvious that there is a need to increase farm 
power in order to provide more rapid and higher quality land preparation. 
The design of a 7 HP hand tractor at IRRI for manufacture in the Philippines 
appears to offer a practical solution to the problem. The advantage of this 
tractor is that while it requires more Labor than a four-wheel tractor, it 
economizes on scarce foreign capital and takes advantage of local manufacturing 
<capacity. 
Our initial research has focused on labor requirements for the 
specific tasks in rice production. However, with the growing concern re- 
gardin; employment problems, it is important that we! understand more clearly 
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the impact of technological change in rice production on all phases of rural 
employment, both farm and non-farm. Cur current research is directed to 
this end. 
Economic research in engineering continues to focus on the identi- 
fication of the demand for intermediate mechanical technolo>q and encourage- 
ment to local manufacturers to participate in the development and dissemination 
of this new technology. In short, in engineering as in the biological sciences, 
a key objective is to develop the capacity for creating new technology in the 
developing countries. 
Interregional research 
In May 1E71 a Rice Policy Conference brought together approximately 
40 participants from major rice growing countries in Asia to discuss current 
poIic,y issues related to rice production and marketing. Immediately following 
this conference a workshop was heid to initiate a research project on Changes 
in Rice Farming in Selected Areas of Asia. The project was subsequently 
submitted to the International Development Research Centre of Canada for 
funding. Research workers representin g the twelve initial study areas (see 
Table I and the map; two projects have been added subsequently in the 
Philippines with Ford Foundation support) agreed to follow a common set of 
objectives and research methodology. 
The primary objective of this study is to provide information on changes 
tzaking place in farms as a result of the new rice technology. We would like 
to find answers to the following questions: 
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(1) What has been the extent of acceptance of the high yielding 
varieties in the s 
v 
area? Have other farm practices changed as a result 
of the introduction of the high yielding varieties? 
(2) What are the major obstacles to further growth in rice production? 
Are these a function of physical environment or of socio-economic factors? 
(3) How has the new technotogy affected the level and structure of 
employment ?. Z&s the labor requirement increased? Is labor-saving equip- 
ment being adopted? 
(4) Who is benefiting from the new technology and how are these 
benefits being spent? To what degree are profits being capitalized into 
ristig land values? Row has the relationship among landowners, tenants, 
and landless laborers changed? 
Although t’his research is to be conducted at the farm and village 
level, it is basically policy oriented. In the course of obtaining this informa- 
tion we hope to establish a dialogue not only among research workers in the 
social sciences, but also between research workers and policy makers. To 
this end we invited policy makers to participate in our initial workshop, and 
will include them again in our later deliberations. 
The results of the regional study will not be available until lS73. 
However, one of the important discoveries, that has come out of this research 
is the general lack of understanding of the physical environment (let alone 
the socio-economic conditions) among those engaged in the development of i 
new technology at the experiment station and the dissemination of this technoloa 
at the iarm level. Farmers are rejecting technoLo,pg not suited to their envi- 
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ronmet&! conditions, and only in a few cases is an effort being made to 
tailor technology to specific environments. The need for a better description 
and classification of the agro-climatic environment for research and policy 
purposes cannot be overemphasized. 
Training 
The training program has three dimensions.’ First, the Xnstitute 
scholarship program has brought Asian students to Los Bafios for advanced 
study and research. Masters 
work and receive their degree 
degree candidates normally take their course 
from the U. P. College of Agriculture, but 
conduct their thesis research with us. Ph.D. candidates take their course 
work elsewhere, and return to their university to finish their degree program. 
The majority of our scholars have been Masters candidates. The scholars 
who have received training are listed in Table 2. 
Second, the upgrading of research ‘assistants has become increasingly 
important. The assistants and the scholars work closely together, with the 
assistants providing continuity to the program. The majority of our assistants i 
. have B.S. degrees; a few have or are working towards Masters degrees. 
Among our assistants we encourage flexibility in experience and capabilities. 
Most are capable of conducting field surveys, locating and collecting government 
statistics, conducting statistical analyses, and writing reports. A few can 
conduct controlled experiments. Research assistants and scholars alike are 
encouraged to take the two-week rice production training course offered 
annually by the Institute, 
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Third, instruction in the principles of economics and farm decision 
making for the rice production training program is provided. Trainees are 
encourgged to define and examine the gap between experiment station yields 
and those of the farmer. 
Future Directions 
The current research emphasis on water management and on employ- 
ment and .medhanization will continue. Studies of production and efficiency 
will emphasize the impact of technology in the context of the whole farm 
oper.ation. In this context, the initial economic analysis in multiple cropping 
will be greatly expanded. 
We plan to collaborate with Walter Falcon and Peter Timmer of 
Stanford University who are undertaking a macro-level study of rice policy. 
This work should be highly complementary to our own regional research 
program, and should strengthen our contact with national planning programs. 
In the area of training, greater effort will be made to locate candidates 
desiring to undertake research in water management, and to attract qualified 
Ph.D. and post-doctoral candidates to strengthen our overall research capacity. 
We hope in the future to cooperate with CIMMYT in the preparation of a 
manual outlining simple procedures for applied research and the formulation 
of recommendations for input use. 
! 
- 16 - 
Table I. P roject areas9 project leaders9 and organizations Involved in 
It Changes in Rice Farming in Selected Areas of Asialf. 
P roject Leader Organization 
1. Phlllppines - Leyte 
2. Philippines - Central Luzon 
3. India - Uttar P radesh 
4. [ndia - Andhra Pradesh 
5. India - Mysore 
6. [ndia - Tam11 Nadu 
7. Pakistan - Punjab 
8. ,[adonesia - Central Java 
9. Indonesia - West &  East Java 
10. ‘Thailand - Central Plain K. Aduiavidhaya 
Il. Malaysia A m  bin A rope 
Mohktar bin Tamin 
12. s. Vietnam 
13. Philippines - Davao de1 Sur 
14. I’hiii>;ijlnes - Cotabato 
T. E. Contado 
G. T. Castdlo 
J. S. Sharma 
G. Parthasarathy 
A. N. K rishnamurthy 
V. Raj agopalan 
H. A. Chaudhari 
A. Rashid 
N. L. Kana 
J. Ihalauw 
Sajogyo 
Dibjo P rabowo 
Do Thuc Vinh 
J, Stewart 
Eva Kimpo 
U. P. College of Agriculture 
U. P. College of Agriculture 
G. B. Pant University of 
Agriculture &  Technology 
Andhra University 
Umversity of Agricultural 
Sciences - Bangalore 
Tamil Nadu Agricultural Univ. 
West Pakistan Agricultural 
University 
Satja Watjana Christian 
University 
Agro-Economic Survey 
Gadja Mada University 
Kasetsart University 
MARDI 
Umversity of Malaya 
M inistry of Land Reform , 
Agriculture, Fisheries, 
&  Livestock Development 
Ateneo de Davao Colieges 
Notre Dame University 
Project locations for study 
of changes in rice farming 
in selected areas of Asia 
Shading indicates approximate 
areas of intensive rice 
production 
INDONESIA 
1. Andhra Pradesh 
2. Uttar Pradesh 
3. Mysore 
4. Tamil Nadu 
5. East & West Java 
6. Central Java 
7. Kelantan 
8. Punjab 
9. Nueva Ecija 
10. Leyte 
11. Buri Suphan 
12. Orissa 
X. Cotabato & Davao de1 Sur 
Table 2. Scholars. trained at IRRT, Agricultural Fconomics Dept.. ; 1964-l 972, . 
-.-_ll-___ 
Name of sc1~oIa.r Country 
-.----_ l l l_  
Year/length of training Degree obtained 
---- . ..- 
Remarks 
Fonollera, R 0 Philippines 
Soothiphan; A. Thailand 
Venegas p E . Philippines 
Ahu, Sun Sun Korea 
.Deomar;-,po, N. PhiLippines 
Pongsuan, S h Thailand 
Liao, C .3. IS. Taiwan 
3eyes, .??. . Il. 
Prabowos D, 
Philippines 
Indonesia 
1964-56 (25 months) M. S. 
1964-66 (26 months) M.S. 
1964 (5 months) M.S. 
1965 (5 months) 
Taking Ph.D. program at School 
of Economics, University of the 
Philippines 
Takin,: Ph.D. program at Univ, 
of Minnesota 
Head, Research Dept. , NationaI 
Agric. Coop. Federation, Seoul 
1966-68 (23 months) M.S. Doing Ph,C. thesis research at 
U.P. College of Aqiculture 
1967 (5 months) Dept. of Land Development, Min. 
of National Development, Bangkok 
1967-68 (17 months) M. s. Finishing Ph.D. program at 
Cregon State Univ. 
1967-70 (35 months) M.S. Research assistant F IRRI 
1968-70 (32 months) M.S. Returned to Faculty of Economics, 
Gadja Mada Univ. I Jogjakarta 
-.-- 
w 
CD 
‘iai3ie L?, (cor-itinuationj 
---- _. l-_l-.“-. .^VL I__ .----. ..aI_____” -..--- -I 
&Jam3 of scholar Zountry Year/!ength of training r:eyreo otsiain,ed Femarks 
I_ _-_-__ -e..~-L---.ll 1-Fw-.....--- e- 
SarCi<o, I.,. Philippines 1968-71 (31 months) M. s. 
Sagun, R. de Philippines lC,68-69 (12 months) 
,‘. 
Gaon> 3. 
Ciaz, 3. 
Meyers, W. E e U.S. 1971-72 (17 months) M. S. 
Sris\;as&lek, J. Thailand 196% 
Yang, J.H. Korea 
Markar 4 M. Ceylon 
Philippines 
Philippines 1969-70 (12 months) 
Philippines 1970-72 (21 months) 
1968-70 (28 months) 
1970- 
1971- 
Fieturncd to Faculty of. Fconornics~ 
Univ. of Eastern Philippines 
Resipcd from U. 1’. College of 
Agricuiture; is now farm manager 
of a sugarcane plantation in Eatangas 
M.S. Institute of Agrarian Reform, Univ. 
of the Philippines 
Instructor, Dept. of Agric. Econ. ) 
U.P.. College of Agriculture 
Private Cevelopment Corp. of the 
Philippines, Makati 
Taking Ph.D. propam at Univ. 
of Minnesota 
M. S. candidate Still in training 
M.S. ” 11 11 1) 
M.S. ” 11 If II 
Year/length of training Cegree obtained Remarks 
. - -  - - .  
- .  
- - -~  . - -  
I”_ - - . _  l_l__--___-__-.I_- 
Fellows :. 
Kwon, T. C. Korea 1965 (4 months) 
_ .~ 
Associate Professort Dept. of 
Farm M~nagemcnt, Korea Univ. 
Na, lVGn So0 Korea 1965-66 (12 months} College sf Business Administration, 
Yonsei Univ. p Seoul 
Liao, D.S. B. Taiwan 1969 (8 months) See above 
Fu-Shari p Liu 
Tortes, 2. 
Taiwan 
Philippines 
19’70-71 (12 months) 
1970-71 (1.2 months) 
Junior Specialist, Farmers Serv. 
Div. a JCRR p Taipei 
Obtained Ph.‘D. degree from Univ. 
of Minnesota; is now Assistant 
Professor, U. P. College of 
Agriculture 
Nagaki, M. ., Japan 1972- Still in training 
- 21 - 
Se tected Bibliography. 
1. Sources of output growth 
V. W. I&r&an, A. Soothiphan, and E. C. Venegas, “Changes in Rice 
Production, Area, and Yield in the Philippines and Thailand, I’ World 
J?ood Crops, Vol. 18, No. I, March 1966, pp. 1-96. 
S. C. Msieh and V. W. Ruttan, *‘Environmental, Technological, and 
Institutional Factors in the Growth of Rice Production: Philippines, 
‘Thailand, and Taiwan 11 Food Research Institute Studies (Stanford Univ.‘), 
Vol. VII, No. 3, 1967. 
(Conference on Growth of Output in Philippine Agriculture, Dec. S-10, 
1966, The Philippine Economic Journal, First SeAmester 1938, Vol. VII, 
:No, 1. 
‘2. Crisostorno and R. Barker, “Growth Rates of ‘Philippine Agriculture: . 
1548-1969, I’ Paper to be presented at the Conference .on Agricultural 
Growth in Japan, Korea, Taiwan, and the Philippines, Hawaii, Feb. 1973. 
:R. Barker and D. Winkelmann, “CereaI Grains9 Future Directions for 
Technological Change, ‘I Paper presented at the Conference of the Inter- 
national Economics Association, Aug. 26-Sept. 4, 1972, Germany. 
B. :Rice supply, demand, and price behavior 
M. Mangahas, A.. E. Fecto and V. W, Ruttan, “Price and Market 
:Reiationships for Rice and Corn in the Philippines, It Journal of Farm 
Economicsp Vol. 48, No. 3, Part I, August 1966, pp. 685-703. 
:R. Barker, “The Response of Production to a Change in Rice Prices It 
The Philippine Economic Journal, Second Semester 1966, Vol. V, No. 2, 
pp. 260-276. 
R. Barker and L. Mears, “The Effect of Rice Price Policy on the Growth 
of the Philippine Economy - An Analytical Framework+” The Philippine 
Economic Journal, First Semester 1X8, Vol. VII, No. 1, pp. 112-143. 
Seminar on Consumption and Marketing of Rice in the Philippines, Papers 
presented at a conference sponsored jointly by the International Rice 
IResearch Institute and the University of the Philippines College of Agricul- 
ture, heid at l&RI, Dec. 5-6, 1969. 
- 
1. 
- 22 - 
3~. Barker, “Economic Aspects of High Yielding Varieties of Rice with 
Special Reference to National Rice Policies,” FAG Monthly &ii&in of 
A,yricultural Economics and Statistics, Vol. 13 9 No. 6, June 1969. -. 
114. Mangahas, A. E. Recta and V. W. Ruttan, “Production and Market 
Relationships for Rice and Corn in the Philippines,” IRRI TechnicaL 
‘,UllC?tiii 5 3 1970, 
C. j?roductivity and efficiency in rice production 
Seminar on the Economics of Rice Production in the Philippines, Papers 
presented at a conference sponsored jointly by the International Rice 
Research Institute and the U. P. College of Agriculture, Dec. 8-S’ 1967, 
The Philippine Economic Journat’ Second Semester 1968, Vol. VII, No. 2. 
Seminar on the Economics of Rice Production in the Phiiippines, Papers 
presented at a conference sponsored jointly by IRRI and UPCA, Dec. 11-13, 
3.96 a 9 
R. Barker’ “The Economics of Rice Production,” Chapter 20, RICE, an 
extension manual prepared by the U. P. College of Agriculture in 
cooperation with the International Rice Research Institute, 1970. Also 
published by the Agricultural Development Council, Teaching Forum, Farm 
pperations and Management, No. 5, June 1971. 
C. Montafio and R. Barker, “The Relationship between Solar Enersg I.&vet 
and the Economic Returns for Fertilizer Application in Tropical Rice,” 
The PhiIippine Economic Journal (forthcoming). 
R. Barker and M. Mangahas, ‘l Environmental and Other Factors Influencing 
the. Performance of New High Yielding Varieties of Wheat and Rice in 
Asia,” published in Policies, PlanninE, and Management for A?;ricultural 
Development, Paper “3 and reports of the 14th International Conference of 
Agricultural Economists, Institute of Agrarian Affairs for International 
Association of Agricultural Economists, Oxford, l.971, pp. 397-403. 
D. Water management 
R. Darker and R. D. Reyes, “Research Relating to the Economics of 
Irrigation in Rice Production, I’ Journal of Agricultural Economics and 
Development, VOL. 1, No. 1, January 1971. 
T. Wickham, “A Farm Level Analysis of Water Management for Rice 
in the Humid Tropics, ” Paper presented at the First National Seminar 
on Water Management at the Farm Level, March G-10, 1972, Thailand. 
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E. Labor atiiizntio~l and mechnnizntion 
‘-1 LJ . XL Crisostomo, W. I-I. Meyers, Tirso fJ. Paris Jr. p Bart fluff, and 
Randolph Barker, “The New Zice Technology and Labor Absorption in 
l?hifippina A~$xIture, lt Paper p!. qesented at the Conference on ‘Asian 
Manpower, May 23-28, 1971, Singapore, The Malayan Economic Review, 
Vol. XVI, No. 2, October 1971, pp. 117-i%. 
I’ I* Sarlrey s W. H. Meyers, C. M. Crisostomo, and B. Duff9 “Employment 
and Techaoiogical Change in Philippine Agricuiture, If International Labour 
!?evisw, Vol. 106, Nos. 2-3, August-September 1972, pp. 3-31. 
F. Interregiona! research 
rfViewpoints on Rice Policy in Asia, ‘I Papers prepared for the Rice 
Policy Conference, International Rice Research Institute, May 9-14, 1971. 
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II. THE ECONOMICS PROGRAM AT CXMMYT 
CIMMYT% program in economics was organized in fate 1%‘1.. The 
component’s efforts are intended to complement CIMMYT’s emphasis on 
supporting national programs through production oriented research and through 
training. 
Within the Center, economics is one of four components operating 
in support of the maize and wheat programs. Each of these components 
reports directly to the Director General. 
While two staff positions were budgeted in economics for 1972, only 
one of these is occupiedr The second position will be filled in the near 
future. Beyond this, the makeup of the. staff will. depend on which of the 
prog:ram’s activities are emphasized. Fixing the emphasis, in turn, will 
depend on the results of research now underway. 
In the foilowing brief resumQ, the bulk of the program’s activities 
are grouped under two broad titles, research and training. A final section 
reviews other dimensions of the program. 
Virtua 
Research 
ly ali of the program’s current research is focused on gaining 
a Imore profound understanding of the factors influencing farmer adoption of 
new technoio,gy, i.e. ) seeds and agronomic practices, in maize and wheat. 
This research is oriented by four questions; ~ 
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l-. To what elctent have various classes of farmers adopted new 
technology? 
2. What is the profitability of the new as compared with the 
traditional technoiogy? 
3. What was the state of the support system -- e. g. the extension 
service, the availability of inputs, guaranteed prices -- when the new 
tecbnotogy was introduced? 
4. To what extent have special programs hastened the spread of 
new technolo*y among small farmers? 
T’ne research is being carried on in eight countries -- Mexico’s 
Plan Puebla, El Salvador, Colombia, and Kenya West of Rift for maize 
and India, Iran, Tunisia and Turkey for wheat. In each case, the work is 
carried out with local collaborators and organized around Literature reviews 
and surveys (11). 
Preliminary analysis, that aimed at- the questions listed above, wiil 
be carried out at CIMMYT. More detailed analysis wilt be undertaken by 
the country collaborators. A first report summarizing the work to date will 
be availabte in mid-summer of 1973. 
As a part of this general effort, economics has developed several 
studies within Plan Puebla -- three of these (ls 2, 3) are compieted, a 
fourth (12) is underway. An overview of the Puebla programs treating goals, 
achievements 9 and ,issuess has also been presented (4). Additional research 
on Plan Puebia is being formulated, some in collaboration with Mexico’s 
National Scl~ool of Agriculture and some with the University of Cslifornia. 
A second line of WC&< is now in the plannin,s stage. This is 
along the interface with the biological sciences arid emphasizes the view 
that imaize and wheat are best seen in a decision environment characterized 
by concern f*o,- consumption, i:~ccme, risk and for alternative uses for the 
farmer’s resources, This focus should be helpfui to the bioiogical scientists 
as they set priorities for their own work. While this wili be the area of 
concentration fcr the second staff member referred to above, some work is 
already going forward (3.3, 14). 
Training 
Efforts in training are closely tied to CXMMYT*s outreach program. 
‘There are two important sets. of activities. 
One of these is in resident training. Mere, working with the maize 
and wheat programs o the aim is to call attention to how economic phenomenon 
influence recommended agronomic practices’and how they can influence the 
orientation GZ work in the agronomic sciences. In the future, it is planned 
that training will be given in economics per se, e.g. trainees in economics -- 
who wiil work in national production programs* research fellows, and thesis 
work. 
The second dimension of work with the outreach program is through 
collaboration with economists in national programs with which CIMMYT is 
. associated 6 The economics component offers counsel to local economists i 
on what kr’xls of information wauLd be useful to policy makers, how relevant 
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data c:?n be generated and analyzed, and how the resulting analysis can 
be ,presented to poiicy makers. 
The work itself is clone locally and in conjunction with the CIEZJ4YT 
supported production program. The goal is to provide relevant information 
to policy RXiilei2 and, at the same time, to assist in augmenting local 
competence in economics. This training is done concurrently with that in 
the biolo.-$<:al sciences and in a way such that all disciplines become 
sensitized to one and another’s interests. 
Also’ related to training and the outreach program is a proposed 
manual outlining simpie procedures which can be followed by agronomists in 
designing experiments) analyzing data, and formulating recommendations for 
input use. This work will be closely linked to the maize and wheat programs 
and awaits the addition of the second staff member. 
Other Dimensions 
Economics is also engaged in other activities. One of these is 
simply in adding the economistVs point of view to the mix of views already 
/- 
represented within CXMMYT’s staff. A second is in assembling data -- 
e. sO on the agro-climatic characteristics of zones producing maize and 
wheat -- which can be used for setting research priorities within ~CIMMYT. 
A ,third activity is focused on enlistin g the support of other agencies to do 
research on themes important to CINLMYT, but beyond CPMMYT’s capacity to 
do internally. Finally, there is a communications activity aimed at helping 
to keep CIMMUT staff members apprised of new trends in develqment 
policies and to keep others abreast of. trends in maize and wheat technology (5,Q. 
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Research 
1. J:Crct con0 y Don WinIte1mann, “Plan 
y Costos 9 ” Ei Trimestre Econ6mic0, 
p. 7s3. 
Puebia, AnSIisis de BeneCicios 
Vol. XXXXX (4), Cct-Eic. lL72, 
2. Edgardo Xoscardi, “Riesgo y Transferencia de Tecnolo,$a Estudio para 
e1 Zaso dei Plan Puebla,” (unpublished M. S. thesis), Chapingo, Mexico9 
1.972, 
3. A.ntonio Martin de1 Campo, “La Capacidad de1 Agricuitor para Adaptar 
Tecnolo,$a: Un Caso de Estudio Productores de Maiz de Temporal en el 
Area dei Plan Puebla,” (unpublished M.S. thesis), Chapingo, Mexico, lS72. 
4. Don Yinkal Mann, “Plan Puebia After Six Years, I1 (mimeo) p Wor!<shop on 
Empirical. Studies of Small Farm Agriculture in Developing Nations, 
November 1972, Purdue University. 
5.. R. Barker and Don Winlreimann, “Cereal Grains9 Future Directions for 
Technoloyicai Changes f! (mimeo), paper presented at the Conference of 
the International Economics Association, Aug. 26-§ept. 4, 1572, Germany. 
G . Don Winke imann, “Algunas Implicaciones Econ6micas de1 Maiz con Alto 
Valor Nutritivo, ” paper presented at Simposio Sobre Desarrollo y 
Utilizaci6n de1 Maices ,de A!to Valor Nutritive, Mexico, C. F., June 25-30, 
1972. 
In Process 
11. Adoption Studies (8). 
l2. Jose Avila D., Research aimed. at identifying factors influencing Plan 
Puebla participants’ adherence to Plan recommendations. Chapingo, 
Mexico. (M. S. thesis). 
l3. Leopold0 Diaz P. 9 Proqamming model featuring high lysine maize and 
including production, selling, buying, and feeding activities. Intent is to 
identify circumstances under which high lysine maize displaces ordinary 
maize in production. Chapingo s Mexico. (M.S. thesis). 
l4. With Cr. Antonio Turrent and others. Aimed at relating labor use in 
weeding to yields when different levels of other inputs are used. 
. 
V. Gl3JFCTIVES ANC SCOPE 9F THE ECOKIMICS RESEARCR 
ANC TRAINING PROGRAM AT THE CENTERS 
L The economists of the International Centers met at CIMMYT on 
Nov. l-5, 3972 to discuss complementnrity in research programs and 
objectives, and the relationship within and among the International Centers 
11 and other agencies in social science research and training. - A wide 
range of problem areas was identified during the meeting. Some issues 
were found to be common to all of the Centers. Interest focused on these 
issues and a framework for orienting continuing interaction among the 
Centers was developed. This framework, which is set forth in the following 
sections, includes the specification of the generat aim of economics research 
and the audience to be served; the identification of the broad objectives 
through which economics research can best complement and interact with 
the objectives of biological science and other disciplines within the Zenters; 
and the recogition of the need to strengthen relationships with other agencies 
and research workers concerned with problems related to the development 
and introduction of new agricultural technology. 
Some discussion centered on methodological issues such as the incor- 
poration of risk into economic analysis and the conceptualization and imple- 
mentation of the systems approach in agricultural research. The group felt 
that work on methodological issues and certain types of economic research 
&/ Those present included: P. F. Andersen and A. Valdes (CUT), 
R. Barker (IRRI), D. Winkelmann (CIMMYT), and D. Hedley, J. Flinn and 
P. Zuckerman (IOTA) 
beycnd the capxity of the Institute resources shou!d be fostered outside . 
of the institutes. 
Objectives and Scope 
The objective of the Internationat Centers is to promote an increase 
in agricultural production in deveioping countries through the development. 
and dissemination of improved technology and the strengthening of national 
technical and related capacities. Tl-e economics program at each of the 
Centers should support and complement the effort to achieve this goat. 
There are three sets of decision makers whose interests must be 
considered: the farmers among whom the technology is to be disseminated, 
the planners responsible for national programs, and the personnel responsible 
for managing the research and training programs within the Institutes. This 
can be accomplished by designing research to: 
(a) Assess the impact of newly developed or proposed technological 
improvements on production, consumption, and employment. 
(b) Identify restrictions which impede the adoption of new technology: 
e.g., limitations in the technology itself or in the environment, in the 
quantity and quality of human capital, in systems of marketing, in the avail- 
ability of information. or inputs. 
(c) Determine and assess the impiications of alternative ways to 
alleviate these constraints: e.g. , improving technology, improving the informa- 
tion network, improving the institutional structure, providing price incentives. 
There was considerable discussion, within the context of these 
broad objectives, as to where research priorities should be placed. What 
type of projects should be undertaken by ourselves and what is left to others? 
There are a number of factors which determine the research 
priorities of a given program at a given point of time. These include the 
* 
persolnnel, resources9 and program flexibility in economics within an 
Institute, the particular state of technological development, and the nature 
and degree of complementary social science research being conducted .outside 
of the Institute. 
Each Center has its own orientation. Therefore, the emphasis of 
each program will be somewhat different. Some Centers, for .example, 
might do research on the distributional consequences of new technology. 
Oth(ers, looking to limited research resources and Center priorities, will 
give this topic less emphasis, only supporting the work of other researchers 
by eontributing relevant expertise. 
However, because the types of decision makers to be served by 
each program are the same, certain common themes can be identified. 
First, emphasis should be placed on identifying the goals of farmers, 
relating’ the new technology to these goals, and defining the restriction 
impeding their attainment. 
National planners require information on a wide range of factors that 
influence farm decision making and production response. The results of farm 
level studies together with information on product and input markets should 
_. 
ilx3:ease farm production. 
W2hi-t~ the Institutes, economics research should generate il?iorma.tion 
useful to those responsible for setting research priorities. By working with 
farm level investigations, with market and consumer studies, and with the 
interpretation of experimental’ results, the economist should be in a- position 
to identify certain potentially high priority areas for research and technolo- 
gical improvement. 
The development and dissemination of new technology generates a 
need for trained manpower, both in research and in extension. Economics 
contributes to all of the training of the Centers, whether the trainee is a 
plant scientist, an extension agronomist, or an economist. 
For non-economists, training in economics wiI1 emphasize the basic 
RrincipIes of farm decision making along with the basic elements affecting 
the supply and demand for agricultural commodities. 
Looking at economics trainees, these should become an integral part 
of the economics program. It is anticipated that these trainees will for the 
\ mod part be undertaking thesis research projects during their .stay at a 
Center as a part of a university Masters or Ph.D. degree program. 
Relationship Among Institute Economists 
Three broad areas of concern among Center economists ,were defined: 
(a) Complementary research areas. 
(b) Development of methodology. 
(c) Common research problems considered to be outside the 
resource capacity of the individuai Center. 
Complementary research areas vary from the highly specific (e.g., 
projects related to specific crop s and least-cost feed mixes} to the broader 
in scope (e. gU 9 measuring the rate of adoption and the impact of new 
agricultural practices). 
Several areas of economic methodology relating to research con- 
&acted at the experiment stations and the application of research fihdings 
at the farm level are not well developed. The conceptual problems encoun- 
tered in the bio-economic research of multi-crop situations is of particular 
. 
concern to the Institute economists. Progress toward the solution of these 
problems wiIf also have implications for single commodity programs. To 
focus attention on these research problems, one or more workshops. shouid 
be held to discuss systems modeling which encompasses biological, engineering, 
economic, and sociological factors. 
Finally, there are several classes of information required for 
research programs which are beyond the capacity and scope of the Centers. 
We need a better understanding of the agro-climatic and socio-economic 
environment for which new technoloa is being designed. Projections related 
to the demand, supply, and trade of agricultural products must also be 
supplied from outside sources, Much of this information is at present’ being 
collected, analyzed, and published by other agencies. We must develop a 
rapid means for acquiring and synthesizin g this data for our own 1’)*urposes, 
and of idcntiiying the information gaps so that steps can be taken to promote 
projects which will supply the missing data. 
Relationships With Other Agencies 
Center economists have working relationships with other agencies 
and researchers. These range from formal associations to informal contacts 
with national programs, research agencies, and other professionals 
researching problems in agricultural development. There is a dual benefit 
in these relationships in that they strengthen our own research capacity while 
at the same time extending the impact of our program over a broader area. 
There are many potentially effective patterns of collaboration. In 
this section we discuss three which merit further attention: (1) direct 
collaboration with national programs, (2) joint research undertakings empha- 
sizing topics related to Center activities, and (3) collaboration with institutions 
in advanced countries. 
It is clear that many national programs lack the resources to research 
the range of problems associated with increasing agricultural production. 
The economics component can play an important role by ‘complementing local 
efforts aimed at these problems, particularly if other Center scientists are 
also engaged in supplementing country programs. Collaboration of this kind 
can be strengthened by providing training at the Centers for selected candidates, 
with a view to, increasing nationai research capacity over the long run. 
Collaboration with agencies which emphasize research on topics 
related to Center activities is another possibility. The degree to which the 
i 
other agency participates would depend upon its interest and research 
capacity* Research programs in both the agencies and the Centers should 
be strengthened by the mutual exchange of ideas through workshops and the 
formal training of selected individuals. Policy oriented research useful to 
national planners should be encouraged whether the Institutes collaborate 
directly with national agencies or with independent organizations. 
Collaboration with international agencies and institutions in developed 
countries offers another opportunity for strengthening the limited research 
capacity at the Centers. The need to. encourage research activities beyond 
the capacity of the Centers has already been mentioned. In another dimension, 
foreign students studying in advanced countries could undertake thesis research 
‘at the Centers as a part of their Ph.D. degree program. 
In Conclusion, economists at the Centers viewed the existing program 
as dynamic and themselves as a part of a much broader network of social 
science research related to the introduction of new technology. The network 
is not well defined at present, and the total social science effort vis-a-vis new 
technology is not clearly focused. There is a clear mutual advantage to be 
gained by strengthening relationships not only among ourselves, but also 
between ourselves and other agencies involved in research and training. 
. 
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CHapTER III 
The Agricultural Economics Propram of Centro 
International de Apricultura Tropical L/ 
Per Pinstrup-Andersen z/ 
The purpose of this paper is to briefly discuss present objectives, 
-research and training priorities, accomplishments and plans of the Agri- 
cultural Economics program of CIAT, and how the program is expected to 
contribute to the overall effort of accelerating development and im- 
proving human welfare through technological change in agriculture. 
To maintain a high level of relevancy and efficiency of the Program; 
its objectives, priorities and plans,should continuously be subject to con- 
ntr~~rt+~r~ rritirism and I hope that fhp dlsrtlssinn of this- pappy by the 
TAC ckittec members will help improve the overall program contribution. 
While the present paper attempts to discuss briefly the above men- 
tio,ned issues) a more complete program statement was made available to 
'- the members of the Consultative Group at its meeting in November, 1972 21. 
Furthermore, a more complete report of research and training activities 
completed or in progress.will be issued annually beginning January, 1973. 
&/ Discussion paper prepared for the meeting of the Technical Advisory 
Committee of the Consultative Group for International Agricultural 
Research, Rome, January 30-February 2, 1973. 
2-/ Leader of the Program of Agricultural Economics, Centto International 
de Agricultura Tropical, Cali, Colombia. 
z/ The Apricultutal Economics Propram of CUT, program description and 
plans as of Xav 1. 1972. BE 72-9. 
2. 
The need for economic analysis 
The need for economic analysis to help facilitate agrfcultural and eco- 
nomic development is generally recognfzed. The importance of economic ana- 
lysis as a component of the overall agricultural research and training efforts 
afmed at the development and farm adoption of improved agricultural techno- 
l$ogy is probably somewhat less recognized. 
Econom%c analysis is needed to support rational decision-makin? on the 
ahlocation of scarce resources - both 
tension, production, distribution and 
the biological and technical research 
public and private - to research, ex- 
public policy. To provide support to 
aimed at the development of improved 
agricultural technology, economics research fs needed to (1) identify factors 
%:lmittng production and productivity, estimating their economic importance 
results and field tests of new technology and, (3) estimate the economic 
implications of alternative research and public.policy strategies on such 
issues as farm incomes and risks, income distribution, employment, human 
nutritfon, etc. 
Objectives and research prioritfes of the CIAT 
Agricultural Economics program 
The objectives of the Agricultural Economics program are (1) to help 
Identify factors limiting the production of the cownsdities included in the 
~%KlI program in the lowland tropics and (2) to assess the economic and social 
Impl%cations of alternative ways of eliminating, or reducing them for the 
trrpose of (a) helping guide the allocation of research and training resources 
within CIAT and collaborating agencies and (b) assessing the probable con- 
; 
sequences of alternative private fnvestment and public policies with respect 
to food, agriculture and human welfare in the lowland tropics. 
At this early stage of CIAT development, basic information on (1) tech- 
nical and socioeconomic aspects of-the production practices presently en- 
countered in the lowland tropics of Latin America, and (2) certain market 
relationships and macro economic fmplicatfons of expanded production are 
urgently needed to help guide the development of the CIAT commodity programs. 
Hence the general priority areas of research at present are aimed at: 
1. Identifyfng the major bottlenecks in production and marketfng of 
t.he products included in the CIAT overall program; estimating the relative 
economic importance of each one of these bottlenecks and estimating the cost 
cf reducing or eliminating them. Thds area of research includes research 
to assess the major socioeconomic barriers to the adcrption of new agricul- 
tural technology. 
2. Introducing the economic dimension into the biologfcal, technical 
and social sciences research programs and projects of CUT and collaborating 
agencies to the extent that such introduction can be expected to improve the 
efficiency and relevancy of the research efforts. 
3. Analyzing certain aspects of the present and future demand structure 
for the products included in the CIAT programs. Research to identify econo- 
mllcally cound non-traditional utilPzation of products with lsw direct price 
elasticities of demand will be emphasized. 
4. Assessing certafn socioeconomic consequences of the adoption of new 
agricultural technology. Attempts will be made to predict changes in such key 
vartables as product price, production, farm returns, factor returns, nutri- 
tion, distribution of incomes, employment, and changes in external ttarie wticb 
4 I* 
would result from changes in technology brought about through research and 
technical assistance carried out by CIAT and similar entbties. Initially, 
emphasis will be placed on estimating the distribution of benefits from the 
adoption and use of improved technology among the various sectors of the 
economy. The importance of improved agricultural technology as a promoter 
of economic development will be analyzed at some later stage. Attempts 
wdll be nade to estimate the relative contributLon to economic development 
of various private and public strategies of developing and introducing im- 
proved technology. 
Given the broad scope of the priority areas for research expressed 
above and the limited resources of t\e Agricultural Economics Program, a 
great deal of the work will have to be carried out by collaborating agencies 
and/or researchers, Thus, initially the program staff concentrates on pri- 
ority areas one and two and certain aspects of areas three and four as ex- 
pressed below, Extensive projects which involve little or no multidisci- 
plinary research such as traditfonal demand studies will be encouraged as 
special projects by collaborating agencies. 
Piroaram accomplishments and plans 
Factors lfmiting production 
Research has been initiated to describe present production practices 
re"lat:ed to beef cattle, cassava, swfne and maize, The primary GbjeCtiW of 
thPs research is to identify the factors limiting production of the above 
mentioned corrnnodities and the relarive economic importance of these factors. 
Upon termination of the inftial phases of this work, attempts will be made 
to estimate the cost and time needed to reduce cr eliminate the impact of 
these factors. 
5: 
The &search is of a multidisciplinary nature and is being carried out 
in close collaboration with various biological science disciplines within 
and outside CIAT. In these studies, attempts are made to obtain information 
in biological, technical, social and economic factors arrl their interaction 
at the farm level to analyze how they influence yields, productivity and 
total production of the commodities in question. 
A.11 present projects.related to this subject are being carried out in 
Co1ombi.a. It is hoped, that by making available the methodology tested in 
Colombia and demonstrating the usefulness of the results obtained, national 
agencies in the lowland tropics of Latin America will be interested in car- 
rying out cimilar projects if needed. The Agricultural Economics Program of 
C’JAT will collaborate with national agencies on such projects to the fullest 
extent possible, should the collaboration be requested. 
rri.ihUg*h dw resirariil yrojrcis 0; iitr cairg;o~y met~iiord ierr ilac yei; 
been terminated, preliminary results have already proven to be useful to the 
CUT commodity programs. 
It appears that there would be a relative high pay-off from research 
a:imed at identifying the factors limiting the production of upland rice and 
their economic importance. Xowevqr, given the low budgetary emphasis on rice, 
it is not certain that such research should be funded by CIAT. 
Xn the case of the development of the Food Legumes Program within CIAT, 
.tlne following procedure is suggested to obtain information on the factors 
limit:n~ production: (1) Analysis of available secondary data, (2) Collection 
of information from research and extension workers through a CIAT seminar 
planned for February, 1973 end a joint IICA-CIAT survey among research and 
extension workers in Latin America, (3) Collection of primary data through 
6. 
surveys among farmers (including field observations), consumers and mar- 
keting agencies to the extent necessary, and (4) controlled field exper- 
iments. The surveys will not necessarily be limited initially to Colombia, 
as in the case of the other commodities, The geographical scope of the 
collection bf primary data will be determined by needs, availability of 
funds and interests of national agencies. 
While the above mentioned research is commodity specific in nature, 
research will be initiated in 1973 to analyze the total farming system with 
primary emphasis on small farms. This research will focus on a description 
and analysis of the economic, social, biological and technical components 
of the farming system, how these components interact and how improvements 
of the total system may be introduced. Special attention will be paid to 
the decision-making process at the farm level. Factors external to the 
farming systems will be analyzed to the extent that they influence decision- 
making and performance at the farm level. 
The initial phases of study will be followed by action programs aimed 
at changing the appropriate components of the systems to test the validity 
of the research results. This work is planned to be carried out by an agri- 
cultural systems team, of which economics will form a part. 
Factors limiting the adoption of improved technology 
Research to analyze the adoption and diffusion process for improved 
maize and rice seed in Colombia is in progress. This research is expected 
to provide information on the basis of which the rate of adoption of im- 
roved technology may be accelerated. 
+onomic evaluation of experimental results 
The Agricultural Economics Program works in close collaboration with 
the biological scientists on experimental design and economic evaluation of 
experimental results, The amount of work in this area is still small because 
of the! small number of experimentsterminated at this early stage of the CIAT 
development. Primary emphasis is presently placed on an economic evaluation 
of experimental data developed by the swine nutrition component of CUT on 
the nutritional value of tropical feeds for swine. Economic analyses of 
Opaque-2 maize and cassava have been completed and an analysis of a large 
number of feeds is in progress. 
A number of field experiments on cassava for which economic analysis 
will be needed are expected to be completed during 1973. 
jkmand and utilization 
Kese&rch on the economics of demand and utilization fetuses on the 
.Eollowing two issues: (1) consumer preference and potential demand for new 
*and modified products and (2) potential demand for traditional products with 
primary emphasis on identifying and analyzing alternative utilization of 
staple foods. The objective of this work is to make available to the deck- 
sion-makers in production, marketing, research, extension and public policy, 
information on consumer preferences and market potential with respect to 
quantity and quality aspects of the commodities currently being researched 
by CUT and possible alternative commodities. 
Consumer preference. The consumer acceptance of Opaque-2 maize was 
analyzed as part of a larger study aimed at analyzing the feasi,bility of 
introducing Opaque-2 maize for human consumption in Colombia. In addition 
8. 
to consumer acceptance, the study analyzed the acceptance and expected eco- 
nomic performance of Opaque-2 maize at the producer and marketing levels, 
A number of potential barriers to a rapid adoption of Opaque-2 maize were 
identified and solutions to these barriers were suggested. Most - if not 
all - of these barriers appeared to be due to the soft endospenn of the 
Opaque-2 maize. Hence, the results from the study suggested that major 
emphasis be placed on research to develop a flint type high lyzine maize 
with a competitive yield capacity, The study further suggested alternative 
public policy measures that might be applied to increase the production and 
consumption of the current soft kernel Opaque-2 maize should such an in- 
crease be desirable. The study did not attempt to answer the question as 
to whether Opaque-2 maize should be promoted but merely pohnted out the 
potential problems associated with its promotion, alternative means of over- 
'coming these problems and the relative cost of applyfng these m~a?s, 
Given the large number of food legumes available in Latin America and 
the great variety of grain types within most food legumes, an analysis of 
consumer preferences and potential demand of food legumes is being considered 
for initiation during 1973, Such a study is expected to provide useful in- 
formation for establishing research priorit%es within the food legumes pro- 
grams of CUT and collaborating agencies. 
.Alternative utilization. Some of the commodities included in the 
overall CIAT research and training program may be classdfied as staple foods. 
Giwen the low absolute value sf price and income elastfcit%es for %hese com- 
modities, a rapid expansion of their production is expected to cause csnsid- 
erable decreases in prices and total returns to the producer sector Pf the 
additional production is added to current JorJestric supplies and no new do- 
mlastic markets are Identified. 
Hence, research is being carried out to identify untraditional means 
of utiL$zation and to analyze theii: economic feasibility in order to help 
LdentPEying outlets for possible surplus production. 
A study of potential new markets for rice in Latin America and their 
economic feasibi.lity is near completion. The means of utilization include 
swine feeding, partial replacement of wheat flour fn bread and 8 number of 
other industrial uses. 
The potential demand for cassava for direct human consumption, for 
fndustrial processing and aa a livestock feed is being analyzed, The work 
includes a global study of potential demands carried out by University of 
Guelph with CIAT collaboration and more specific studies related to the eco- 
nomic feasibility of using cassava for swine and for partial replacen;?nt of 
wheat in bread in Latin America, 
Socioeconomic consequences of new technology --. 
While agricultural research and extension may aim at incyeasing pro- 
duction, the ultimate goal of these activities must be to improve social 
welfare of the people served. The impact of new technology may be mani- 
pulated through public policy measures and alternative strategdes in re- 
search and extension. Research is needed to analyze the impact of alter- 
native strategies in research, extension and public policy on input and 
product prices , producer returns and thefr distribution among classes of 
farmers, consumer spending and nutrition by income strata, employment, 
~ investment, foreign trade and other related variables, 
A methodological framework aimed at analyzing the distribution of 
'benefits from new technology has been developed and is presently being 
tested in Colombia. Initially, emphasis is plased on cstimatin the iill- 
pact on ~~~s~e~ welfare. 
A project aimed at analyzing the change in productlon costs and labor 
utilization brought about by the adoption of new technology in maize and 
rice production is being planned and will be executed during 1973. 
Training 
The training activities of the Agricultural Economics Program may be c 
divided into two parts: (1) Training of agricultural economists and (2) Eco- 
nomics training offered to crop and livestock production trainees. 
Training of agricultural economists focuses on a "learning-by-doing“ 
approach. The trainees participate in all phases of one or more research 
project and emphasis is placed on introducing the trainee to multidisciplin- 
ary research. Due to lack of senior-staff and high priority on research, 
rue training acciviries have been very limited up co r-his point. rrom the 
limited exper'ienbe obtained, it appears that this type of training is most 
efficiently carried out in connection with a university graduate program, 
where the trainee finishes his M,S. or Ph.D. course work at the unfversity 
and carries out his thesis at CIAT. 
The economics training offered to crop and livestock production trainees 
is aImed at making the trainee aware of the relevance of economic analysis to 
his future work fn plant or animal sciences, to teach him hoW to perform 
simple economic analyses and to make him aware of the macro economic issues 
such as factor and product markets and public policy to understand the rela- 
tionships between these issues and decision-making at the farm level. 
A consbderable amount of staff time has been spent on this type of 
training. Although %t is probably too early to perform a detailed evaluatfsn, 
the experience to date indicate a relatively high pay-off from these training 
efforts. 
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TB-1 Pinstrup-Andersen, Per. The Feasibility of Introducing 
Opaque-2 Maize for Human Consumption in Colombia. Tech- 
nical Bulletin No. 1;May 1971 (English and Spanish). 
TIB-1 Diaz, Rafael Orlando. World Cassava Production and Yield 
Trends. Technical Information Bulletin, No. 1, September, 
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de Res en Colombia. Prepared for the Animal Production 
Training Program, 1970 (Spanish only). 
Pinstiu~-X~‘~e~~ii‘, Ttii. Gtsi&uivs Socio-Econ6micos para 
una Exitosa IncroducciSn dei Maiz Opaco para ConsumqHuman0 
en Colombia. First NatioXSeminar on Opaque-2 Maize, 
BogotA, Oct. 23, 1970 (Spanish only). 
Pinstrup-Andersen, Per. Estimating the Distribution of 
Benefits from Expanded Agricultural Production with Exam- 
ples from Latin America. CIAT Seminar, Nov. 13, 1970 
(English only). 
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Latfnamerican Congress on Crop Production, Bogot 
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1971 (Spanish only). 
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Flor, Carlos and Per Pinstrup-Andersen. Algunos Modelos 
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El Caso de NitrGgeno. Second Congress of the Colombian 
Society of Soil Scientists, Palmira, August 29-September 3, 
1971 (Spanish only). 
PPnstrup-Andersen, Per. El Mercadeo de Malz Opaco en 10s 
Passes Tropicales. FAO, Seminar on Agricultural Marketing, 
Quito, Ecuador, Sept. 20 - Oct. 1, 1971 (Spanish only). 
Anibal, Vicente W. Condiciones de Cultivo y Costos de Pro- 
ducci6n de Arroz en Algunos Passes de Amgrica Latina. In- 
fonnaci6n Basica No, 3, Seminar on Rice Policies in Latin 
America, October 10 - 14, 1971, Cali, Colombia (Spanish only). 
GutiCrrez, Gloria. Caracterfsticas Generales de la Economfa 
Arrocera en AmQrica Latina. Informacign BIsica No. 2, Semi- 
nar on Rice Policies in Latin America, October 10-14, 1971, 
Cali, Colombia (Spanish only). 
Pinstrup-Andersen, Per. Economic Implications of Producing 
New Rice Varieties in Latin America. Seminar on Rice Po- 
licies in Latin America, October 10-14, 1971, Cali, Colombia 
(Spbiitibh &d ~:,k~li&j. 
Trant, Gerald I. The Role of Price Policies in Relation to 
Domestic Rice Production and Consumption. Seminar on Rice 
Policies in Latin America, October 10-14, 1971, Call, Co- 
lombia (Spanish and English). 
Pinstrup-Andersen, Per. Remarks on the Role of CIAT in Latin 
American Economic Integration. Seminar on Latin American 
Agricultural Integration, Washington, D. C., Oct. 26-28, 1971 
(English only)., 
Pinstrup-Andersen, Per'and Efren Varela M. Notas sobre Mer- 
cadeo de Ganado Vacuno Y Carne de Rek en Colombia, 1972, 
(Spanish only). 
Pinatrup-Andersen, Per. Algunos Aspectos Econdmicos de la 
Produccidn Porcina en America Latina. First Central Ame- 
rican Congress on Swine Production, San Jose, Costa Rica, 
my 17-19, 1972 (Spanish only). 
Anibal, Vicente W, Aspectos de la EconomLa de Produccibn p 
ComercializaciOn de1 Arrow e? k%rica Latina, 1972. Prepared 
for the Latfn American Rice Workshop, Cali, Colombia, June 
11-15, 1972 (Spanish only). 
EA 72-4 
EA 72-5 
EA 72-6 
EA 7%.7 
EA 72-9 
AE 7:!-9 
EA 72-10 
AE 72-10 
AE 72-11 
AE 72-12 
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Vhela M., Efr6n and Per Pfnstrup-Andersen. La Administra- 
ci$n,y Planeacibn.de la Investigaci6n Cfentlfica: Un Enfo- 
quc en la Investigacibn de la Economla A&cola. Meeting of 
the Ecuadorian Agricultural Economics Association, Quito, 
Ecuador, July 28-29, 1972 (Spanish only). 
GutiCrrez, A., IMstor and Per Pinstrup-Andersen. La Im~or- 
tancia Relative de‘Frfjo1. Ma&. Arroz, Yuca y Came en la 
Zona Tropical. Prepared for internal use by CIAT and col- 
laboratfng entities, August, 1972 (Spanish only). 
Pinstrup-Andersen, Per. La Situacih Actual v Perspectivas 
de la Demanda de Came Porcina en America Latina. .Seminar 
on Swine Production Systems in Latin America, Cali, Colombia, 
September 18-21, 1972 (Spanish only). 
Cadavid, Eduardo. Anslisis Econdmico de V&ias Fuentes de 
Energ:La en la Alimentacibn de Cerdos en AmCrica Latina. 
Seminar on Swine Production Systems in Latin America. Cali, 
Colombia, September 18-21, 1972 (Spanish only). 
The.Agrfcultural Economks Program of Centro Internacronal de 
Aqricultura Tropical, CIAT. Program description and plans 
as of May 1, 1972 (Spanish and English). 
Lfst of papers and ?uhlfca+~n?s of the C3AT Agricultural Ecc- 
nomfcs Propram, September, 1972 (Spanish and'English). 
Pinstrup-Andersen, Per and Norha Ruiz de LondoRo, The Poten- 
tiai Contribution of Agricultural Production Research to Human 
Welfare through Improved Nutrition - A Case Study. Presented 
at the Ford Foundation Seminar of Program Advisors in Agri- 
culture, Mexico City, November 6-10, 1972. (English only). 
Pinstrup-Andersen, Per. Cost-Benefit Relationships in Quality . 
Protein Maize Production. Presented at CIHHYT - Purdue Inter- 
national Symposium on Production and Utilizatfon of Quality 
' Protein in Maize, MexicoCity, M,exico, Dec. 4-8, 1972. (English 
only). 
Other CIAT papers with economics program staff participation 
Francis, Charles A., E. Alvarez Luna., D. Sarria V. and Per 
Pins trup-Andersen. Yields and Acceptability of Opaque-2 
Maize in the Tropics of Colombia. The Annual Heeting of 
American Society of Agronomy, Miami Beach, Florida, October 
29-November 3, 1972 (English only). 
Wesoloski, George, D., Eduardo Cadavid y Jorge Santos N. 
Factores Asaciados con la baia Producrividad de la Industria 
Porcina. Un plan de Ileioramiento para Cacaotal, Cbrdoba, 
Colombia. Seminar on Swine Production Systems in Latin ker- 
ica, Calf, Colombia, Sept. 180219 1972 (Spanish only). . 
REPORT ON AGRICULTURAL ECONOMICS RESEARCH AT* 
THE iNTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE 
Prepared by: Douglas D. Hedley 
The purpose of this report is to describe the scope, and 
objectives of the agricultural economics research at the International 
Institute of Tropical Agriculture and to briefly survey some of the 
. results from the research. 
The aim of the.I.1.T.A. is to increase the production and 
productivity of food crops in the humid tropics. Within this, it 
is the aim of the agricultural economics research to identify 
bottlenecks to increased production and productivity at the farm 
level and to search for ways and means of augmenting the farmers' 
use of new technology generated for them. This aim can be specified 
as"three major objectives: 
a) to document and analyse the farming unit as a system; 
b) to identify and appraise farming techniques and 
cultural practices through the use of production 
oriented experiments; and 
c> to examine the bottlenecks to increased production 
and productivity at the regional and national levels. 
During the past three years, heavy emphasis has been 
placed on the first of the three objectives. While a great deal of 
work has been done on the past in documenting and analysing farm 
situations, Tew studies treat the farming unit as a whole, but rather deal 
with one crop, or one input, or neglecting a significant portion of 
the family farm unit. 
Work was just beginning in 1972 on cultural practices and 
farming techniques in an experimental environment. A great deal of 
observation and preparatory work were required by the agricultural 
sciences prior to the examination of alternative and improved 
pro,duction systems, Greater emphasis will certainly be required in 
the agricultural economics research as the agricultural research 
proceeds. 
The effort on the economics of crop production at the 
regional and national levels has been Ii-mited to a doctoral thesis 
on the fertilizer distribution system in three states of Nigeria, 
joint efforts with University of Ibadan on project and program 
development, and a brief review of the situation in the Republic 
of Zaire regarding expansion in maize production. While staffing 
does not permit major emphasis in this area of research, it is 
important that it has a place in the program to provide information 
which can be integrated with the farm level research. 
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The Study of Farmers and their Farms 
The major emphasis in the past three years has been placed 
on the study of 100 farmers in the Western State of Nigeria. Three 
villages, with ecologies varying from heavily forested to derived 
Savannah were included in the study. Information was collected on 
labour utilization by crop, by type of labour and by operation 
performed. The Tables l-3 provide some of these data in aggregated 
form. 
A number of features stand out in the Tables 1,2,3. The 
adult males in the family provide the largest share of the total 
labour use on farms in all three areas. Women do not play a 
prominent role in providing labour for the farm. In further 
disaggregation of Table 1, it can be shown that the women are 
principally involved with the harvesting of pepper. 
In Table 2, four or five crops dominate in the use of 
labour-maize, cocoa, yams, cassava and pepper. Nonetheless, the 
patterns vary considerably among the villages. In the forested 
zone, maize and cocoa absorb about three quarters of the labour, 
while in the lightly forested area, the bulk of the.labour use is 
spread across five crops-maize, yams, cassava, pepper and cocoa. 
In the derived Savannah zone, two crops-maize and yams, dominate 
the labour use patterns. 
In Table 3, weeding can be seen to comprise the largest 
share of labour use, ranging from about one half in the Savannah 
area to over two-thirds of total labour use in the forested zone. 
Further, disaggregation of the information in this Table indicates 
that the farmer himself is responsible for most of the weeding 
operation. 
In all three villages, the majority of crops are grown on 
top of or on the side of heaps of earth. On average, each heap 
takes about one square meter of land. From the limited analysis 
to date, the heaps appear to be declining in size over time, indicating 
increased pressure on land resources. The trend is particularly 
noticeably in the forested cocoa zone. 
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TABLE 1: Labour Utilization in Three Villages of Western Nigeria 
Type of 
Labour 
by Type of Labour . 
Village/Area 
Akinlalu Idi-Emi (light 
(forested) forest and 
derived Savannah) 
Ilero 
(derived 
Savannah) 
- average 
Adult Male 
in family 
labour use in half-days per farm - 
555.7 440.6 401.8 
Adult Female 
in Family 
17.4 16.1 5.7 
Children 70.9 49.8 55.2 
Eired and Contract 53.2 25.7 53.4 
Other 2.8 7.6 8.8 
Total 700.0 542.8 525.0 
Labour use based on approximately 13 months. 
. 
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_ Table 2: Labour Utilization in Those Villages of Western Nigeria 
s 
by Crop 
CroIj 
.- 
. 
Village/Area 
Akinlalu Idi-Emi (light Ilero 
(forested) forest and (derived 
derived Savannah) Savannah) 
- average labour use in half-days per farm - 
Maize 179.8 56.9 203.9 
All Yams 64.9 135.6 163.0 
Cassava 25.5 80.8. 19.1 
Pepper 30.4 78.7 21.8 
Cotton 12.9 
Sorghum 
Cowpea 
Melon 
cocoyam 
Okra 
Orange 
Cocoa 
Tobacco 
Other 
12.5 
8.0 8.7 
s 
8.7 10.8 
12.1 5.9 
10.9 
23.2 
355.5 88.3 
12.7 7.9 
31.8 32.4 6318 
Total 700.0 542.7 524.4 
Labour use based on approximately 13 months. 
. 
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Table 3: Labour Utilization in Three Villages of Western Nigeria 
by Labour Operation 
Village/Area 
Akinlalu Idi-Emi (light Ilero 
(forested) forest and (derived 
derived Savannah) Savannah) 
- average labour use in half-days per farm - I 
Weeding 509.8 324.3 275.7 
Planting 26.5 29.5 65.5 
Harvesting 84.2 129.0 112.6 
Clearing 24.7 8.7 13.8 
Heapmaking 26.5 33.1 18.1 
Spraying 24.8 3.0 
Shelling 2.2 14.4 1.5 
Other 1.5 0.8 37.8 
Total 700.0 542.8 525.0 
Labour use based on approximately 13 months. l 
. 
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Average farm sizes among the three villages are about .one 
to two hectares, with little difference among the villages. In the 
forested cocoa zone farm size continues to increase with farmer age 
as expected with tree crops dominating land use. In the derived 
Savannah area where annual crops are predominant, the farm size 
-initially expands with increased age of the farmer and then declines 
with advancing age of the farmer. 
In other studies it has been shown that a large number of 
young people are moving away from the farm either temporarily or 
permanently. The rate of migration increases drastically with 
education level; with three years of education, the probability that 
someone will move off the farm to urban areas at least temporarily 
is estimated to be near one. 
In studying the farm unit, cash flow appears 'to play a 
major role in the decision making process regarding crop mixes, 
timing of crop operations, and others. A small study of maize 
marketing practices in the derived Savannah area of the Western State 
indicated that the cost of production credit through forward selling 
of maize to market middlemen was on the.order of 500 percent per 
annum. Nonetheless, this form of production credit L usually very 
short term in nature for the maintenance of a cash flow on the farm, 
was not frequent. The marketing system for maize in that area was 
operating in a reasonably efficient manner with some capacity to 
expand. Plajor expansion in the maize exported from the area could 
create shortages in the marketing structure, particularly transport 
and credit, to appear, 
In the attempt to deal with the farming unit as a whole, 
information was collected on consumption and sales from the farm and 
expenditures by the farm unit. A farm planning model and a linear 
programming model are being developed, utilizing much of the inform- 
ation in a farmer decision making context. 
Economics of Production in an Experimental Environment. 
Some work on uniformity trials in maize was conducted on 
newly cleared land on the I.I.T.A. site, in conjunction with the soil 
scientist, B.T. Kang, Initial results indicated highly variable 
yield responses in maize suggesting a need for relatively large plots 
when low co-efficients of variability on yield per acre were required. 
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Experiments involving long-term fertilizer response in maize 
were started in summer 1972 under the direction of B.T. Kang. 
Economics of Production at Regional and National Levels. , 
An examination of the economic roadblocks to expanded 
maize production in Zaire was conducted in late 1971 and early 1972, 
in response to the initiation of the Zaire Maize Improvement Program. 
Essentially, the study indicated that while transport costs were very 
high within Zaire, the pricing of maize in relation to fertilizer is 
a major deterrent to improved maize production. The cause of the 
high fertilizer prices - can be traced to the structure of the fert- 
ilizer import and marketing system and the high cost of freight 
movement within the country. Without considerable alteration in the 
price of fertilizer in relation to maize, it is most unlikely that 
improved maize varieties combined with improved production practices 
involving fertilizer would be of economic benefit. 
A study of the fertilizer distribution system in three 
states of Nigeria revealed that timing of purchase orders for 
fertilizer, and administration of pricing practices were the major 
inefficiencies in the system. Comparisons were drawn between the 
systems operating in each of the states and a free market for 
fertilizer. -This study is a doctoral dissertation near completion 
at Cornell University. 
